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(^ A semiconductor device comprising two integrated circuit packages. 



(57) A semiconductor device includes a package 
substrate (5), a first IC package (1a) having 
external lead terminals (2) which are down- 
wardly bent with respect to a fifane surface of 
the package and a second IC package (1b) 
having external lead terminals which are up- 
wardly benl with respect to a piane surface of 
the package. These packages are provided on 
one surface of the package substrate and ar- 
ranged in parallel with each other. One or more 
pairs of the extemal lead terminals of the first 
and second IC packages, which are facing to 
each other and to be electrically connected with 
each other, are arranged on the same mount 
pads (6) provided on the package substrate. 
Therefore, wires for connecting those lead ter- 
minals can be dispensed with and the other 
external lead tenninals can be connected by 
simply drawing around wires without providing 
through holes. In addition, no positional devia- 
tion between the two packages occurs and no 
solder bridge of the leads owing to a compli- 
cated soldering occurs. 
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FIELD OP THE INVENTION 

The present invention relates to a semiconductor 
device which is formed by mounting semiconductor 
packages having integrated circuits on a package 5 
substrate. 

BACKGROUND OF THE INVENTION 

Figure 4(a) is a plan view showing an 10 package 10 
having external lead temriinals which are downwardly 
bent with respect to a plane surface of the package 
(hereinafter referred to as an A-type 10 package). Fig- 
ures 4(b) to 4(d) are a side elevational view, a front 
elevational view, and a sectional view, respectively, of j5 
the A-type IC package. Here, a small outline package 
(SOP) IS employed. As shown tn figure 4(d). an IC chip 
7 disposed on a die pad 10 Is electrically connected 
with external lead terminals 2 by bonding wires 11. 
The die pad 10, the (C chip 7, parts of the external lead 20 
terminals 2 and the bonding wires 1 1 are packaged by 
mold plastic to produce the A-type IC package 1a. 

Figure 2 is a plan view showing a prior art semi- 
conductor device, in which a pair of A-type IC pack- 
ages are mounted on one side of a package substrate. 25 
In figure 2, the A-type packages 1a are mounted on 
the package substrate 5. Soldering portions 3 of the 
external lead terminals 2 are connected to the pack- 
age substrate 5 by solder, and thus the A-type pack- 
ages la are fixed onto the package substrate 5. The 30 
A-type packages la are connected with each other by 
wires 10 and through holes 8, The external lead ter- 
minals 2 have pirtj numbers of CD - ^ , respectively. 

Description is given of a method for mounting the 35 
A-type IC package 1a on the package substrate 5. 
Figure 3 is an enlarged sectional view of a lead con- 
nection part of the A-type IC package. First, solder 4 
is previously applied to a mount pad 6 of each elec- 
trode portion formed on the surface of the package ^0 
substrate 5. Then the package 1a is mounted on the 
package substrate 5 by that the soldering portion 3 of 
the external lead terminal 2 is soldered to the mount 
pad 6 by the solder 4 to be electrically and mechani- 
cally connected to the same. 45 

In order to obtain a construction in which two A- 
type packages 1a are mounted on the substrate 5 and 
the external lead terminals 2 of the packages having 
the same numbers of pins are mutually connected 
with each other as shown in figure 2, it is necessary so 
to provide wires 9 of complicated arrangements and 
also to provide through holes 8 penetrating the pack- 
age substrate 5. 

As described above, in this prior art semiconduc- 
tor device, a pair of A-type packages are mounted on 55 
one surface of the package substrate and the external 
lead terminals of the packages having Che same num- 



bers of pins are connected with each other as shown 
in figure 2. Then, wires 9 inevitably intersect with each 
other and wires 9 of complicated arrangements are 
provided. Further, the through holes must be provided 
penetrating through the package substrate 5. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a semiconductor device in which external lead termi- 
nals of two packages, which are to be electrically con- 
nected with each other and which have the same 
numbers of pins arranged symmetrically with each 
other, are connected on the same mount pads with no 
intersection of wires and no necessity of providing 
through holes, in a single-surface mounting of IC 
packages. 

Other objects and advantages of the present 
invention will become apparent from the detailed des- 
cnption given hereinafter; it should be understood, 
however, that the detailed description and specific 
embodiment are given by way of illustration only, 
since various changes and modifications within the 
spirit and scope of the invention will become apparent 
to those skilled in the art from this detailed description. 
In accordance with an aspect of the present 
invention, a first IC package having external lead ter- 
minals which are downwardly bent with respect to a 
plane surface of the package and a second IC pack- 
age having external lead terminals which are 
upwardly bent with respect to a plane surface of the 
package are mounted on one surface of a package 
substrate such that the external lead terminals of the 
two packages, which face to each other and are to be 
electrically connected with each other, are arranged 
on the same mount pads. Therefore, wires of compli- 
cated arrangements and through holes can be dis- 
pensed with. In addition, in a construction where the 
external lead terminals of the two packages are 
arranged such that the external lead tennlnals of 
either package are an^nged between those of the 
other package, high density mounting can be 
achieved. 

BRIEF DESCRIPTION OF THE Df^WINGS 

Figure 1 is a plan view showing a semiconductor 
device on which IC packages are mounted in 
accordance with an embodiment of the present 
invention: 

Figure 2 (s a plan view showing a semiconductor 

device on which IC packages are mounted in 

accordance with the prior art; 

Figure 3 is an enlarged sectional view of a lead 

connection part of the IC package shown in figure 

2: 

Figures 4(a) to 4(d) are a plan view, a side ele- 
vational view, a front elevational view, and a sec- 
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ngures 5(a) ^^ ^^^^.^Sonal view, and a .ec- 
vational v.ew. a front a e ^^^^^g^ 
t,onalview.re3pect.vety.ofaB<yP 

fi,.Uo 6(c) are diagrams showino a dis- 
EMBODIMENTS 

♦ the oreaent invention will be 
An embodiment of tne k ^j^awiogs. 

described in deta.i -^^'^^^^^^9 - tC pacKage 
Figure 5(a)teaplan v^e^s-^ ^p^,,d(y 

having external lead er- f ^^3^^ of the parage 
bent with respect to a Pj^"« .Kage). Fi9"f 

^hereinafter referred to as a B ^^^^ ^ ,,,, ele- 

5(b) to 5(d) are a ^.de elevat ^^^^^^^i^ely. of 
National view, and a sect.onal ^.^^^ 

the B-lVPe P^^l^^^": J*!'' ttype package only in the 
,rom the aforer.ent.oned Ajyp J ^^^^ 

manner of bending of ^^^^^'^ 3 semiconductor 
Figure 1 is a plan -«^^^'°;,,\.^ent of the pre- 
device in accordance w.th an em ^^^^^^^ 
sent invention, in «gor1> AjP^^^ 

and the B-type f.^f^'^^al lead terminals 2 of the 
package substrate 5- Exter ^^^.^^^^^^ p.„ 
respective packages la an 



,ha A tvoe package 1 a and the B- 
Therefore. -^^1"^'"^^,^^^ in approximately par- 
Wpe package 1b are anang ^ ^^^^^^ ,„ 

a,^l with each other o" ^^^jj,^ ^.^^pe package la 
,igure1.theleadtemi.nals2ofth 



„3,3 ,cin.. each o.er.i.e...ose Of Pin numbers 

C.^o0.canbea..^^^^^^^^^^ 

to i3 .can be electrically 
nals of pin nombers simpW by 

connected -^^^^^^jl^^,:, necessity of providing 
drawing around wires wiin 
through holes. . t of figure 1 . since the 

,n the above e-type package 1bare 

externalleadterm,na^s2of^^ B VP , 
arranged between those o^ ^^^^^^^^ ^^^^ ^^,^,„3,s 
ihe soldering PO^'^"^'^,^ 1b having the same 
<5 2 of respecuve ^^^^^^^ on the same mount 
pin numbers can be arrang ^^^.^.^^ ,^ 

Jads -"'^-^.^7;/,orl area of the subst^te on 
above-descnbed^effect-^- "^^^^^^^^ 

- :eTuJir;S-^« t^^^^^^^^^ portions 3 of 

Methods for '^''""^'"^f^ hereinafter referred to 

simply as leaos o, 

in ngures 6(a) to 6(c)^ ^^^jamentally a conductor 
» The mount pad 6 J""; ^jemenl parts. 

,3edforoonnec.ono-^^^^^^^^^ 

Now suppose that "l'^^^^^^^^^^ 
^idth of the n'e'"»'«^"^"t>ro 6(a). if 2 ? it can be 
or wire) is L. In ^^^^^T^r^ Runted on the sarne 
said that the .wo leadO are ^. ^ 

.nount pad 6. In case of f^gu t , ^^^^ 
said that the two ''3eotf,gure6(c),aporl.on 
mount pad e^Howeven^^^^^^^^ .^e width 

9 having a width oa -:^': .,3 ^^.i^ed between he 
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.^,0*^ areaaangedinposi- 
having pin numbers of a" ^.^or image) 

Une sy---^ r,3nead term.nals 2 of the 
with positions of «^ 33^e pin numbers^ 
B-type package 1b having ^^^^^.^^ ,«ect 
Description is given o 

hereinafter. ^j^^s of packages, i.e. 

,n this embodiment, tw ^^^^^g^ 

l,e A-type P^^^'^^VoacUge substrate 5 untike the 
are mounted on the packag 
conventional o"f- .g^e mounting, the Mype 

•n a case o ^'"f mounted on one 
and B-type P^^^^'f ' ' ^.^strate 5 as shown in figure 
surface of the P-^j^^ay ^e,minals 2 of the pack- 
1 . ,n this case, external lea ^.^^ ^y^^etncal (in 
age la are arranged m posa 
a' elation of mirror «^^e -^^^^^^^^ ,3,ing the 
nal lead term.nas 2 °^;;,j:^he externallead term- 
same pin numbers. 



iiiuui- 1 — , , ^Kjch s narrow" " 

9 havinga widtho L «h.ct^^ ^^^.^^ ^^e 

o(thelead3.thatjsL<l^P^^^^^^^^^ 

two mount pad POrt'0"%^ '^^'^ 3 ^ire However, wires 
tbis portion 9 is recogn- a^^ resist in many 
are covered with ^os^^^, where the mounting of 
cases. Therefore, ^f j^^^^ on an area on which 

two or more leads is conduct ^y 

mounting of elemen parte s P ^^^^ of 

the present invention as cons 

;U on the same mou pad is ca ^^^^ ^^^^..^d 

''Tthe A^ype Paci^age having extern « 
embodiment the A ^VP B.type pack- 

age having external '«^JjT,3i,aie and the external 
mounted 00 the P^'^f^^^ej^^^^^^^^^^ located in posi- 
Tead terminals of bo'h pacKages «r ^^^^ 

« ^ons line syr^-e'"^^ ^^^^^^^ each other can be 
external lead terminals facing ^3, 

electrically ° "ssiW of providing wires for 

Therefore, there -s "O n^ce^^^^ J, the other exter- 
connecting those ^^^^'^"^^^^ ,,„„ected by simply 

^ oal lead terr-'"f r33"';uhout providing Ihrouf 
trLrti".nCsr:^.-iaUonbetweeothe 
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^0 packagss occurs an^ 

packages are d«,.nK J small 

'lav-ng externa/ lead fenrifnaifro I' """'"^ ^'''-CC) 
a J lead type small ouiZ Z ° '""^P^ ° 

'"•"^'^ f-aving ,he same pt n^b^"'^ '''^ '^a 
^'^^ each other, the pin " m^ 

«'«^«-cally connectTJZlT ''^ 

according toIheTesIl^i'.n''^ description 
;;--ng externa, lead 1; ?:^ ' "^'^ age 

•'^^^ vvith respect ,0 7 

a second /C pacXaoe L °' '^^ P^<=kage 

"a-s Which are up^aty letlT '^^^ 
^"rface of the package are lTJ ^f''' ^° ^ 
S"bs,ra,e such that ex W 1^7 °" " P^^^^Oe 
packages having the ^^In T"^'^ '-o 
positions line symmetSl^>r''''' ^'^^"Sed 
«*'ema, lead .ermCstdnoT 
"«cted on the same^Z^? «n- 

be largely reduced. I„ addl^ ? ^"'"^af^ can 

s o'her than .hose whS ' t '"^^ 
^!'^ «ach other as descnSr '""'""'^ 
'r-ca/«y connected by s^nlv f "^^^'ec- 
^'^out occurring inter^nc ->e3. 
P'^viding through hjes '^'^""^ """^ -'tl^ou 
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'"'"^'s Of said first arir '''''^"^''^^'* <«r- 

/ace ,0 each o her and? 
connected with each otherb, '° "'"'^^"^ 
same mount pads provided nn"^ "''"^"^ °" 
sfrate. «a<d package sub- 

2- f semiconductor device in . 

1 therein said extern^d ""^^ 
and second Packages wt ^ar;"!'' '''''' 
connected with each ot^r ° ''^ ^'^-^'^'cally 

Pac^sarearrangedsuch ha ? '"^ 
""nals of either pack;,nl '^ad ter- 

, -'-nal <.a.i„a? 'ocated between ,h 

"'^"^''er package. 

3- '^semiconductor device comn- • 

a mrc, comprLsing- 
a package substrate- 

0"e or more pairs of w ^ substrate; 
™"als adiacent to ea h oTh '''' 
'"e same 'nountpadrprol'?''"^ ^'^^"S^^' on 
substrate. sa/d package- 

'"'"fp::;r'^^^'-^--p"-3ing.. 

surface oTsr;acl''r''?- '"^^'^'^ - 
externa, lead ten^^l! T'''''' °' '^^'ch 
^''ges thereof are a^c^ ^^T^ ^^cing side 
-connected in onrn^Jj^r^^-- and 
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Claims 

^''"ro7r"''^^''^«-'"p^'»'"3- 

a package substrate- 

-na/sSiiTwrarrr"^^^^^ " 

« Plane surface of °he TSj '^^P«ct 'o 

package having exterJanetwf ' '^^^"^ 'C 
;Pward,y bent wit^^e L^^^^^^^^ ^^-hare 
'»;« package. «hich are JoJl?''"' ^"^^ce of « 
Of said package substi^t- 5 °" surface 
w/th each other ' '''^"S^" 

para/- 
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